Impaired glucose priming of insulin secretion from perfused pancreas in aged female rats.
Effects of age and glucose levels on insulin secretion and synthesis were studied in the perfused pancreas of young (2-month-old) and older (10-month-old) female Wistar rats. Insulin secretion induced by 16.7 mM glucose showed a triphasic pattern: an early spike and fall (first phase, 0-6 min), followed by a sustained gradual increase (second phase, 7-120 min) and a gradual decreased release thereafter (third phase, 121-360 min) during the perfusion period of 360 min. First and second phase insulin secretion, but not third phase, were lower in older rats than in young rats. Insulin synthesis in old rat pancreas perfused with 16.7 nM glucose for 360 min was much greater than that of young rats. Second phase insulin secretion was restored to comparable levels by 28 mM glucose in older rats. Repeated pulses of 28 mM glucose potentiated subsequent insulin secretion in young rats, but not in older rats. These findings provide further evidence that sensitivity to glucose in pancreatic B cells is altered by aging.